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Abstract
Background: Burns present a devastating injury to patients. Burns caused by chemical agents, present a worse
scenario. In a resource limited country like Nigeria, readily available sources of these corrosive agents are mainly from
lead-acid battery vendors and to some extent local small scale soap manufacturers who use caustic soda. We
hypothesized that with the reduction in small scale soap manufacturing and increasing trend towards modernization
in the use of dry cell batteries, chemical burns may be on the decline, and we sought to investigate this.
Methods: The records of all acute burn patients seen at the Burns and Plastic Department of the National Orthopaedic
Hospital Enugu Nigeria between January 2011 and December 2014 were retrospectively reviewed. The results were
compared to similar studies carried out at the same centre. A questionnaire was administered to corrosive chemical
(sulphuric and caustic soda) vendors to assess the trends in product sales and use in recent times.
Results: A total of 624 acute burn cases were treated during the period; among which, 12 cases (1.9%) were chemical
burns. When compared with previous studies at the centre, Chemical burn cases were recorded as the lowest rate. The
median age of patients was 24 years. There were eight males and four females. Interpersonal assault was the commonest
mechanism of injury with sulphuric acid suspected to be the commonest agent in 83.3% of the cases, while 16.7% of the
cases were from accidental use of caustic soda. The head and neck as well as the upper limbs were the most affected (30%).
Twenty-six questionnaires to lead-acid vendors were analyzed and revealed that all respondents noticed a marked
downward trend in the sale of either sulphuric acid or caustic soda, and they attributed this to the ready availability of
imported alternatives to locally manufactured soap or wet lead-acid batteries. Ease of use, durability and convenience
of the dry cell batteries were cited as principal reasons.
Conclusion: There appears to be a downward trend in the prevalence of chemical burns in our study compared to
previous studies in the centre which may be due to reduced availability and access of corrosive chemicals to the
general public. Further prospective multicentre studies to confirm this are recommended.
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Background
Cutaneous burns are among the most devastating injur-
ies to the human body [1]. This is not unconnected to
the imprecise nature of this injury and the tremendous
attendant tissue destruction that lies in its wake.
Cutaneous chemical burns complicate this picture pro-
ducing the worse disfigurement leading to various forms
of post-burn deformities. Chemical burns can arise from
industrial accidents, explosions and assaults amongst
other mechanisms. In low and middle income countries
of Africa and South East Asia with little or moderate
industrialization, most of the cases of chemical injuries
are related to assault [2, 3]. The chemicals implicated
include acids and alkalis amongst other substances with
the degree of injury dependent on concentration, dur-
ation of contact, and nature of the agent [4].
In Nigeria, the common sources of these chemicals,
following interaction with persons accused of using such,
suggests that wet lead-acid battery vendors provide read-
ily available source for acids while traditional soap
makers are the major outlet for caustic alkalis. The
demand for acids was further boosted in the past by
certain local sanitary practices where sulphuric acid was
the popular agent used to oxidize waste in pit latrines
and curing tapped rubber. These economic and social
behaviors of modernization might have accounted for the
apparent increase in the ready availability and incidence of
chemical burns according to some studies [5, 6].
In the recent past however, we have observed a decline
in the presentation of chemical burn injury to our burn
service which is a regional burn centre in South East
Nigeria. This led us to theorize that improvements in life
style, adoption of western lifestyles and the gradual de-
mise of local soap manufacturing industries due to more
fashionable and economically viable options might have
reduced access of the general populations to these
dangerous chemicals. The increasing preference and
availability of dry cell batteries might also have played
a role.
We therefore decided to test our hypothesis by retro-
spectively analyzing chemical burns presentation to the
hospital in the recent past. To further test our hypoth-
esis, questionnaires were produced and self-administered
to vendors of corrosive chemicals to determine the
current trend in the sale of these products.
Methods
The study was conducted in two parts. In the first part,
records of all the patients presenting with cutaneous
burns to the hospital were extracted and reviewed retro-
spectively from case notes, the emergency room, and
theatre records at the National Orthopaedic Hospital
Enugu, South East Nigeria between January 2011 and
December 2014. The records of patients with chemical
burns were further analyzed, and data relating to age,
sex, mechanism of injury, type of chemical, total burn
surface involved and region of the body involved were
extracted. Results obtained were compared with other
studies from the same centre.
In the second part, a questionnaire was designed and
self-administered prospectively to vendors of lead-acid
batteries and these chemicals (Additional file 1). Partici-
pants were selected by convenience sampling because
their business are located in a specific location in town.
These questionnaires assessed formal training in hand-
ling chemicals among vendors, storage of these chemi-
cals, knowledge of safety procedures for vendors and
customers and the trend in corrosive chemicals sales
dynamics over the period under review.
Results
A total of 624 patients were treated for cutaneous
burns from different aetiologies (Table 1) during the
period under review. Chemical injuries accounted for
1.9% (n = 12) of all the cases. The age range of the
patients with chemical burns was from 20 to 65 years
and the median age was 24 years.
Among these subjects with chemical injuries, there
were eight male and four female patients. In 10 (83.3%)
of these cases, the type of chemical agent involved was
suspected to be sulphuric acid (Table 2). Interpersonal
assault was the major cause of the injuries accounting
for 83.3% (n = 10) of the injuries sustained. Accidental
burns were encountered in the use of caustic alkalis in
two (16.7%) cases.
As regards the region of the body involvement, it was
observed that the head and neck regions of the body and
the upper limb were the most affected areas (Table 3).
Twenty-six (26) questionnaires were distributed and
administered by the authors to vendors of sulphuric acid
and caustic soda. These agents were used by lead-acid
battery chargers and small scale industry soap manufac-
turers respectively. Twenty one (80.8%) respondents
marketed sulphuric acid and five (19.2%) marketed caus-
tic soda. The demographic analyses revealed that the
respondents were all males with an average age at
35.7 years. Sixteen respondents (61.5%) had secondary
school education while 10 (38.5%) had pre-secondary
Table 1 The distribution of burn aetiology within the period
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school education. The mean duration of involvement in
the trade was 9.6 years.
There was generally no formal training in the handling
of these chemicals which in almost all cases were not
stored in special containers but were stored in large
plastic jars and drums without any safety measures.
Accidents therefore are liable to occur. Vendors did not
regulate who the products were sold to as anyone was
free to make a purchase. Sulphuric acid was sold mainly
to lead-acid battery chargers while caustic soda was sold
to small scale manufacturers of soap.
All the respondents had noticed a marked downward
trend in the sale of corrosive chemicals in the period
under review. The principal reasons advanced for this
trend were that consumers had other readily available
and cheaper alternatives making these chemicals less
available. Availability was also negatively affected by in-
creasing importation tariffs and more regulating author-
ity control (Table 4). These vendors also explained that
dry cell batteries were easier and more convenient to
use and generally cheaper than wet lead-acid batteries.
Discussion
The frequency of accidental acid burns in developed
societies of North America and Europe are considered
low [6–10]. In some developing countries, chemical burns
are related to assault and are fairly quite common. Litera-
ture has revealed acid burn incidence of 17% in Uganda
[2] and 20% in Cambodia [11].
In Nigeria, studies have suggested that chemical burns
particularly from interpersonal assault are common. In
the 1980s, Achebe and Akpuaka [12] documented a
prevalence rate of 3.3%. Olaitan et. al [5] in 2008
documented that over a 4-year period (2000–2003)
chemical injuries from assault accounted for 5.7% of
cases. Nnabuko et. al [13]. in Enugu, established that
chemical burns made up 6.3% of all patients presenting
with burn between 2000 and 2005. These three quoted
studies were done at the Burns Centre of the National
Orthopaedic Hospital, Enugu, Nigeria (Table 5). Other
studies outside Enugu have also suggested that chemical
burns were common presentation [14].
However, in the course of our practice lately, it was ob-
served that the number of patients presenting to our acci-
dent and emergency department with chemical injuries
appeared to have been on the decline. Since the hospital is a
regional burn centre, we sought to investigate this observa-
tion. Our study revealed that over a 4-year period, chemical
injuries accounted for 1.9% at all the burn cases. This find-
ing is at variance with other studies from the same centre
which had documented much higher values [5, 12, 13].
These findings we hypothesized may not be uncon-
nected with changing lifestyles, technological transfer
and the apparent demise of the local industries. It was
noted that most of the cases from the series were due to
interpersonal assault. The sources of these agents for
these nefarious activities, we deduced from interviews of
members of the public, were from lead-acid battery
vendors as well as those involved in traditional soap
making with palm oil and caustic soda. The traditional
soap-making industry has witnessed a decline due to
decreasing palm production [15] as well as availability of
cheaper alternatives. Social practices where acids were
used to hasten the decomposition in pit latrines are also
on the decline due to the improving sanitary conditions
brought about by abolishment of pit latrines in urban
areas and many rural communities. These practices
reduced the need to procure some of these chemical.
Furthermore, the use of battery acid electrolyte, a by-
product of dilution of sulphuric acid, has sharply de-
clined as a result of increased use of dry cell batteries.
Our study revealed a marked decline in the sale of
corrosive chemicals. Sulphuric acid and caustic soda are
the commonest corrosive agents in common use, and
most chemical burns in our environment are caused by
these two agents. The introduction of cheaper and more
effective alternatives and the rising costs of these agents
have caused reduced access to these agents to people
who may wish to use them for criminal activities. We
therefore believe that improved lifestyles and improved
technology has a positive bearing on the reduced acces-
sibility to corrosive chemicals.
Table 2 The agents implicated and the mechanism of injury
Agent Frequency Mechanism of injury Percentage (%)
Sulphuric acid 10 Interpersonal assault 83.3
Caustic soda 2 Accident 16.7
Total 12 100.0
Table 3 Sites affected by chemical burn injury
Area of body involved Number of patients, n (%)
Head and neck 9 (30.0%)
Trunk 7 (23.3%)
Upper limbs 9 (30.0 %)
Lower limbs 5 (16.7%)
Perineum 0
Table 4 Reasons for downturn in sales of chemicals
Reasons for downturn in
sales of chemicals
Decreasing order of
importance (scale of 1–5)
Consumers have other alternatives 5
Reduced availability 4
Rising costs 3
Increasing importation tariffs 2
Increase in regulating authority control 1
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It is pertinent to point out that this observation
was based on the database of only one burn centre in
the country and only over a 4-year period. These
factors would be a limitation to the study. For a more
reliable conclusion, this study should be carried out
in more burn centres in the local environment and
over a longer study period.
Conclusions
There does appear to be a downward trend in the preva-
lence of chemical injuries in our study compared with pre-
vious studies from the centre. This may be attributed to
the improving technological and economic developments
in the country with the subsequent change in lifestyle.
Other combinations of regulating activities on handling
and sale of chemicals that make them relatively inaccess-
ible to the criminal minded may have been involved. We
believe however that these factors applied on a large scale
will also see the decline of the incidence of burn injuries
as a whole in low and middle income countries.
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